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^ 7la}-o^ ^^^]^^3] ^A] ;^lol i^jc 

^ LLIDCLogical Link Identif ication)7V y^^^^^ LLID e^l^l^B]; >^ 

7] LLID* ^B:)cfl^^ ^S^^^m sel'Sl- ^5^^-^; ^i-7l ss]'^«l:<^l cfltb 

CRCCCyclic Redundancy Check)* ^3^^^>^ CRC ^S^j^; ^7] CRC71- Sel"^^**^! 

E^S. ^Sl^>^ ^el<Sl:<HlAl LLID ^#*>:IL, LLID^q- ^ 

7l efl^l^Eloil ^i^:^ LLID* wlJUs^Vo^ ^7] LLID* ^^^.^S ^^^^]7]^ ^ 

^ ^^7] ^]^^o\] ^B^^ ^5]-* ScflS ^A] djolE-l* 

^ ^^oll 4^1^, ^^IC]'^ 7ltiV^ P0N°<]-<^1>| 7l^^ ojc-lv^ ZLcflS. A> 

3 

-i-Ali^c. LLID, PON. ojcl^j} 
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<^l-§-t!: {COMMUNICATION NODE SYSTEM, CONTROL NODE SYSTEM. COMMUNICATION 

SYSTEM USING THE NODE SYSTEMS IN THE ETHERNET PASSIVE OPTICAL NETWORK} 

£ 4^ ^ ^AHlofl n^.^ nefloj T4H^.ufl <:^iAl:£oltq-. 

^ olc^i^ (Ethernet) 7l«>sl ^^f^ ^^a] nj.(passive optical network; 

^V, P0No]Sl-J7 ^^^)oflA^S^ -i-Al Al^^, ;^]o] Al>,^ ^ ol§ oj-g.^ 
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<8> olD^i-jl-PONColsrl-, "EPON-olel ^^^)^ 7]^^ ^ifl *>d(LAN : local area 

network) <^1^i ^>-§-^>'a 7><a^l- ^J-ofl£ ^^^}7] ^sflA^ ^ 

7>*a^> ^J-^ofl OLTCOptical Line Termination)^ 7>^;^> ^^Hl 

ONU(Optical Network Unit)7> ^^ofl ^-g- ^^«]l7l (Passive Splitter)* -f-^ll 
^^^^5. PONAS ^^^^cf. ^, PON nfl^l ^-^^ ^2-0^ °j-o.^>i<l 

, 7l^^ olt:-1'^«^lA^o^ nfl^l^g-^sq-^ ^e:) sj-oia^ (fiber )sl- il-e^Elsl m-^^^ 0LT<^1^i 
ONUS. 2^ ^Efl'a^ S.^ ONUS. ^^slJl, ONUS.-^Bl -a-^ ^sfl^^ 

<9> EPON^ PON ^Bfls OLTSf cf^^ QNU ^]-<^l<^l^-1 Sefl<y^ ^Jl^fe 

IEEE 802.3ah<^lAi S^2|-7> ^Jl^HlJi ^c^-. 71^21 <^lT3li'^i^ ^fl^l^-B-^ 
(shared medium)^ ^tfl^ ^a.(point-to-point link)^ ^>^-2.S.^ H-S.S.7fl 

^S(broadcast)sl ^i-^^S.^ TDM(Time Division Multiplexing) 7l«>«:>1lA^ QLT^ ^A] 
S)^ PON ^2i^ 7]^^ MAC(media access control )«^l^i^ ^l^sj^l ^j- ^Eflolcf. 

<io> oje^^ PON "oMl-^i^ ^o^^ :^^^]7} 9X^ nfl ^^17]- 

^ 0NU7> OLTS MAC HsU*?]^ JS-^jS* ^. H MAC SEfl<ao] ONUS. 

ONU <?^^<^M^£ ^l-7l7> M.^ S.^S. MAC ^efl<aol c^a] <a^£)fe 
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^ ^^>^ PON ^2:<^lA^ ^1-^ 8w}o]eo^ Sel<^fll-ofl ONU 

» fee^^-^S. ^^*>7l ^tb LLIDCLogical Link Identification)* ^] LLID 

* ol-B-^>^ EPON Al^iE^o] ^ cfl cf^l:^ (point-to-multipoint) ^>^1 ^ 

e-1 ^cfl^ (point-to-point) ^3.^]^ ^<^]S.^ ^^S.^ ^^^]9\-$] 

Hsll'^'Hl^i o] LLID^ <^h^ cms. ^5r>^ ^s^l^^^^l* M-B^-ifl J1(LLID^ 
ti.S.:E.7lli:E (broadcast )!■ ^ ^^), ^efl<a<Hl^i^ <>li^ ONUS-^b.-] 

<ii> 7l^sl oic-jv^oilA-l^ ^ A^lZLi?iE<^l ^t!: 2-^ i^^fe Ssfl 

^^sr>7ll s):^]'?]:, PON "J-'^Mi^ 0NU«^1^^ ONUS. J^ifl^Jl 

^, 0NU7> OLTS Sefl<?]l- ^^^>Jl 0LT7> ^1 Sefl<y^ trfA] ^^1- tfli^sr> 

^ ONUS. :aifl<^> tb^. ^>^1^ 7]^^ <^lcl^jl JL^# 0LT7> ^^tb ^^11 

ONUS ^ ^t:!-. EPON^oHl^^ <=>]^m ^^]^ «l]^^>7l ^tb i^^^ 

<12> ^ PHY(physical) MAC a}o1oii ^cfl^ -f-^^ ^tb <Hl^ 

2^1 ol-^ (emulation) ^^If-* ^<^m. ^ 7>^1 «J-^^S ^^^i:^-. 

M-^ oil^eflo]^ ^]^d\]X\ ONUS.-^£l 2.^ Sefl-y^ PON-tagl- >^l7l5^><^ 

^.^.S. *3iJlv4lj7, ^^]^] o] ^efl^J^ PON <?lEl3]lo1:i* ONU^ 

«J-**>^ ^'=>]^. ONU^ T^^tb PON-tag# ^-^l^b-^i ^>^^ PON-tag^ 
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PON-tagl- ^l7l^V<^ ^^S. *3^iHHcf. =L^]^^. o] wj-^^ ONU ^cfl^ ^^^1 

\i ^-^<^l£ S.^ PON <yEi3lloli^ S-^B-S., PON '?3-ofl^i^ ^V^t cfl^ 

<13> a cfs. o.^ ONU^^B] ^e}-^ SeH-a^fl ^-^^ PON-tag* 

T^^*><^ MAC ^B^^^t::)-. ^^9^ MAC PON ^Bj^Hol^o]] o^^^ 

ONU^ ^^^^ fee)^^ MAC :^]%^o] ^^^slji, z^-z^-b^ maC ^If^^l S.^S. 91 

^£)<:H Hell<aoi ^-^l^isjoi «(1t3-i5>^ mac ^^y^ ^^^7\] ^ 

^a^^l-^l^i 1^^^ SB^l'y^ ^^^1 ^^^1 n^^}^ P0N-tag7> 

^ PON <?le^5ilcl:^l: -f^><=i ONUS. ONU^ S.t]]'^^3] PON-tagl- ^^*V 

^ ^V^^ PON-tag<y ^-f^ PON-tag# ^l7l€:V<^ ^^S. ^^^.tflJl, H^^l 
^ ^Ei^^H wl^cf. ^1 'ael^^^io] z]- MAC :^1#<H1-H ^1^ 

MAC ^B|§?fl>aol c-l oiso^^o> ^-B-S., ^efl<y ^El^ai^iol ^ 

<i4> :^ Hj-Ai^ OLT^ MAC ^1-^<^1 -g-H"^ (Shared LAN Emulation) 

7l^# -^^ ^<^lcf. ^-R-^ <Hll-efl<il'a^ ^-^^ <^ll:5llol/5l (Lower Layer 

Shared LAN Emulation), MAC, ^-^^ <Hll:Bllol^ (Upper Layer Shared 

LAN Emulation, ULSLE)^ ^ ^^^^c]-. ^-R-^ «^ll-Bllol^ 7]^^ 

ONUS-^B] ^5]-^ ^^I'ysl LLID (Logical Link ID) 
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1- ^Jl ol» sfl'g-^r}^ i^&l^ mC^S. ^T^^iq-. i^B^a^ MAC ^ Sefl<a^ 
^-^^ <Hll:eflolA^ 7l^o.s. i^^cf. ^1-^ 7^1# ^-H-^ <Hl^efl'^l^^ IEEE802.1DS1 w. 

7}^]^>^^ ^cfl^ ^i-Ai^ S3ll<a2l LLID* «fl^*m 

fesl^ MAC^S tfl^ii^ ^ oiT^ MAC<^l^i^ Sell^oi] lLIDI- -iJl^s^V*^ 

^ :^W^S. i^s^tisflcf. ^^<H1^ «o^4^-§- ^el^ MAC^ -f-^ 

^d^Sjo^o) ^ ^ o.^ :e-<?m-. o] 7l^^ ^J^tlr ^^fl^ ^^^1 tfl 

t!: "S^^ ^1=1-. at!" ^ MAC 'SEll-sq^iol :gj9.^>s.S. ^^1^^ n 

<15> HE-I^S ^ 'ir'^ol o]^ji;^> 7l#^ #eflo^ ^^1^^ ^^^7] 
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<17> o]Ei^ 71^2^ ozf;^!* ^^^*l-7l ^ ^ ^:^d\] o)-^ ^f-A] a]^^^, 

oltH'-J? ^IwVsq PONCpassive optical network)^] i^:^ aI^e^ o.^, ^t^V^ 

LLIDCLogical Link Identif ication)7> ^i^^l^ LLID ell^^l^B] ; ^7] LLIDl- <^l-§-^>'^ 
PON ^J^^^V^ ^Bl<^^l: ^1^^^; ^1-71 ^Sl<^fll:Oll cflth CRCl- ^J^^^V^ CRC 

^3^^^: CRC7> t^l<^lB^# ^^*}^ 4^-^ SEll«a# ^S-^^^H 

LLID ^#^>:a, LLID^^l- ^7] eflxl>iEloil LLID» ulJii^rH ^7] ^# 

€ LLIDl- ^^^-os. ^E-l^Al7lfe ^E^^ ^^^l ^ ^^7l ^E^^ ^^^<=>\] 

^ ^^M: Scfl^ ^V7l ^Al c-flolE^l- I^l7l^^e:i^l-7li4 ^^7] ^Al OlolEisq- ^e^ofl^^ 

<i8> ojcqoiis, >^7l ^sll^ o.s.«.Ei ^el^ sejofl^ofl cfltb CRC ^^*>^ 
CRC ^^1-^; ^ ^>7l CRC ^A>-^<^1 ^Aj. ^47> ^i^s)^ ^1-0.^^ efl^lA,El# 

E-1 ^ S£?b, ^7l ^El«gl-<>I1 tfltl: CRC ^A>7> ^«?> >a-7l 

<19> ^V7i ^Ei^ LLID71- w.^^T'flAiS LLID ^^7] LLID efl 

^lA^E^o]] ^^^V^ LLIDSf ^Ai^ ^efl<yol ^>Aloll7fl ^Al^ ^o.^ ^^s^><:i 
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<20> ^7] ^E^^ LLID71- o>El-LLID ^ ^-f. LLID 

B]l^l>iElofl xi;^-^ LLIDS] r^i^^^ tilH7]. LLIDS^ s}^ til^sq. -^^^r>Tg, 

<2i> >^7l ^B]^ ^^e^-?-^, -S-^l LLID7]- «?>El-LLID <y ^-f, LLID 

sIlxl^Bjofl LLID^ s:>^ wlJ^7> LLID^I dt^j wlssq- -^'^eV^l 

<22> <^7lAl, Seil^^Hl ^7] 2w>o1e SFDCStart Frame Delimeter), 

3y3}o]^ c^lovo^ (Reserved Word), 2^}^]^ LLID ^ 1 h>o]e crCS. ol^o:]^ ^ o;)^^ 
<23> *)-:^, v^V7l CRC CRC-8# ^l-§-s^H ^^7] Hsl^Alrofl cfltV CRC» ^l^^ttcf. 

<24> ^ ^^51 rf^ M.^d\] iq-s- ;^lo^ i;-] 7lH}:Sl PONCpassive 

optical network) '^lA-l x^^9] v^c aI^e^^o^ tijolB] ^^^^o] ol^olxl:^^ 

^]o] Al^EflO.^, nj-ofl c^^^ i:]-^ -i-A] ^^JE. Al^^^Eflc^l ^^^>o] 

LLIDCLogical Link Identif ication)7> z^-z^- x-^^s]^ LLID ^^7] ^^-^ ^^}^ 

^4^^>ji;^> ^^7l c-floiE^^ ^^s1-:[l;^> Aj^^eflo] llid# 

Si:flS. PON ^e1<Sl:# Sel<Slr ^S^^^; ^^-71 Sel<*fll-<^1 cfl^V CRC» ^3^^*> 

^ CRC ^7l CRC7> 3L^^ Se^^fl^rc^l -^-71 dl'^lBll- ^^^M 
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LLID ik-^ ^^^\JL, LLID^ -^1-71 ell^l^E^oj] x-^^g-jg LLIDl- alJil5><i^ ^^7] 

^ ^71 ^El^ ^Sl^^l ^E]^ ^uZl-l- £T:flS. >^7l C^lolEl^q- ^5l<*fll-^ ^^*> 

<25> <^7lA-l, >a-7l ^E-l^ ^^s^-^^ LLID e^1;^liEloil tfl ^ ^^(look-up) S 

efl<as1 ^Ejofll-S^E] LLID7> >a-7l LLID efl^l^iE^oll 

^l7ltl:Cf. 

^}^^] efl^l^El^ E-l i^^Vt^, ^7] Sefl'a^ Sel'Sl-S.^El LLID 
7} >a-7l LLID 211^1^E1<^1 , >a-Efl 7>^E^ efl;<l>.Ei5^ ^V^ssl 51:^ 

*1' ^7}^]^, Se^1<a^ LLIDS] o]^ o.^^ ^01^ ^ o;[£^ ^rf. 

<28> LLID 511^1 ^El^ "tl^Sl*^ i^S. A]iE^oj 7fl4xnl-^o] 

16«1S efl^l^iE^l- i^tti^. ^]^]^ LLID efl^l^E-l^ ^-^^l '?l7|-s]^ "FFFF"^ ^4: 
7>;^H, tjflAlxlsq- ^^^1 LLID SJ:^ ^"l^tlr^. 

<29> ^ ^t^o^ cfs. s-^ioi] 4€- ^'tl ^1^^^^, <^1E-1'^ 7]«l:Sl PON(passive optical 
network)^ -f-^ Aj^tflo.^, ^^^V^ LLIDCLogical Link Identif ication)7> 7^ 

^5]^ ;^ll LLID e^l^l^E], ^7] LLID* <5l-S-*><^ PON Sel^Jl:^ '^^^^^Vfe ^el'S 
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1: ^5^^^. -^^71 ^E1<S1:<^1 cfltb CRC» ^3^^s>^ CRC ^M^, ^7] CRC7> S.^^ 

<30> ^7] "j-ofl Cf^ -f-Al x^jc Al:i^<Hl ^t^^V^ LLID7> Z|Z]- z^-] ^S] ^ 

LLID efl^l^E^, ^7l -f-^V^ 4>7l -f-^l Al>,E^jo^«-Bl ^j^^ Se^l^ycl 

E:|ofl^61lAl LLID ^k-^ LLID5t}- ^7] >ill LLID Efl^liEl<^] /^i^^ LLIDl- 

^^*V^ :^ll ^^S^^, ^7l ^11 ^E^^ ^^Bl^Sl ^B-l^ ^oq-l- ScflS >S-7l ^ 

♦ ^**>J1^> i^:^ Al^i^JSl LLID* Stfls. PON Se)<^^l:^ ^S^^^Vfe ^12 S. 

tfltb CRC* ^3^^^>^ ^12 CRC ^S^i^, ^7] CRC7> 

^^^1 i^:^ Al>x^o.^ ^^SlS.^ ^]2 i^^V^ ^]o] 

<31> <=^7]A], ^A] i:.^ Al^^&fl^, ^g:].,:^ ^^Sl^ SEll^yol ^ 

LLID ^*^>J1. LLID^q- >^7l ;«1U LLID ell^l^iEloll p^^^J-^ LLID* tijiil^H 

LLID* Ai^^ o.^ ^E-l^Al^l^ n^^: ^ >ill2 

^^:^o]] o^^ ^B]^ ^J2f^ ScflS pflolEil- 5^l7l^^El*>7m- ^oM t-fl 
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<32> ols:>, iE^^ ^jlS. ^>a^ ^ ^i^Sl ^^HHl ^ ^^o] ^^>^ 71 

sIH- ^ 7>^1 ^oitb ^Efls. ^ ^0.13^ ^7H]^i '^^I'^l'^l 

<33> S. It'll ^AHHI cI-S. ePON^ ^S7> SAlSlo^ Oj^cl-. 

<34> s. 1<H1 £Al^ wl-sq- ^ol, ^ ^AHlofl ttj-^ EPON^, ^j-^oil <^^^ 0LT5!l- 

7><y;^> ^<:^1 <a^^ 0NU7> ^^Hl ^^Wll7ll- ^^11 O.^ ^^5l<^ ^ 

^. 

<35> olBltt ^tfl cfxl^ -i-Ai ^^oIlA-l LLID€- ^l-§-^>«^ ^cfl^ (point-to-point) ^3L 

^ol:£^ ^AS-^ a. el ^1^1-^ 

<36> <^1§ -i-<^l <^Tg 0NU7> Cl-^- ONUS. 7}^ ^Ell«a^ ja-jS* «fl =L 

^^^] 0W^]7\]^ ^^Sl3£^ ^f^t-ll o] «].o. ^1.^ LLIDi^l- S^t^ 7>:^1^ 

LLID ^k-i: A>-g-f-o.^^ ti.E^;^HlA-l ^ ufl ^sl^lo.^ ^S^^l^i ^^^M 
S tq-Al vfl:a.tfl<H ^^7] ^^d\] ^tiVol^ln> LLIDl- A>^^o.^M] ^^S. ^ 

^(forwarding)t!: ^^1 ^l-^t!:^. ^IbI^ lLID ^^S. <?1*H -^^-^l^ NP(Network 

Processor )i4 ^ii^^l^ 5^>^<Hl EPON^l ^^;^1 ^^3r>^l ^ ^cf. 5>^o.^ 

^^^-B-21 ^^^7H1 ^«fl S.€- 0NU<^1 :as.:^7lliS slol 0NU7> LLID# ^Jl 

S5fl<a^ ^Ai^^l ^>§*>:iL, >a-^o.^^ 0LT7> ZL^H(grant)<^l ttj-sj- ONUt^^l 
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71^1 Tfl A]:^oil €=^s:>ia Omi n^]^ ^^1^1 ^Jl ^^l-^-^S. 

£^^*>7ll OLT^ SHl<^fll:o|l 1-^ LLID» o]}=^ 0NU7> ^B^S-^a Sefl'a^^l '^^ 
^ 9X7]] ^cf. 

<37> £ 2<^1 o]E.]^ ^Cfl:^ ^tl: ^ ^^l-^Hl ^l^^o] 

^1^^^^ ONU^ 7^1 # ^S7> o;^t4. 
<38> '^7lA-^ PCS(Physical Coding Sublayer), PMA(Physical Media Attachment) ^ 

PMDCPhysical Media Dependent)^ y]"^^ PON "o^l^i^l ^^:^]%-%r ^o] 

<39> pcs^ e^-<y 8B10B <y:ZL2^^^ ^>-§-*>o1 s^zif- ^yjs^- ^ MAC 

tll^^lBl ^^Ai 7l^# 71-^ cf. PMA^ SerDesCSerialize and De-Serialize) 7]^, 1-^ 

^ cllojEl ^-^7]^ ^ PLLCphase locked loop) 7]^^ 7V;<lc^ 3] ^ cfl o] ol] a-] -^Jl^ 

^1 lOWjEo^ S^zil- ^5^^* ^tt ^# 7l^# 7MC1-. 

<40> PMD^ 1.25Gb/s S.:^ ^^^^^ 7]^^ 7}^^}-, 0LT<H1>|^ wlrfiMS.^ 

^ 7]'s■^■ ^^s.H. ^^A] 7l^* 7>xiD^, oM^ife tfl^ss:^ 7l^2l- 

3.B. 7l^* 7>^cf. 

<4i> c-flolE^ ^3 ^If-^ <Hll:5llol'a ^^If^, MAC ^:^]%, MAC -^^If^. PON 

^ <^1l-5ll'^lEl:^(Etnulated)-MAC ^^^^cf. cflojEl^a. ^e);^] 

dlolE^l- GMlKGigabit Media Independent Interface)^ ^^}^ GMII 

^ ^E^3l|lol>^ ^^O^S. 17]7} H]E ^ ZL olsr>o^ ^£0^ ©Ic-lv^ ^ e| ^ ^ 
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<42> ofllrs^lo]^ ^^]%', RS: Reconci 1 i at ion Sublayer Irel 

#oflA^ S2^1^Jo)l cflsH Ssl°^l-<^1 5L^€ CRC (Cyclic Redundancy 

Check) ^^}% ^^^}JL, LLID ^JS.* ^^^^I'H LLID tS. MAC ^:^]%- 

^ =^ ^ ONU^ ^-?-<=>fl^ Sfli^ LLID^ ^-?-<^l^ ^Bi^ 7l^# ^^3:> 

<43> sg^io] ^AiAlcHi^ MAC LLID7> -i-^ Sefl'a^ ^Ir^l- LLID SJ:<^1 

SFDCStart Frame Delimiter)!- ^Jl, 7«>o1e ^^l^^fllroll cfl*]: CRC^^ ^^l^^r^V^^ 8^^ 
ssl<^fll: wl-oiEofl ^<as:l-<ii EPON-g- Se^ofll-* ^--g-^l , '^l MAC -^^1 

f^oilAi tflB^^ sefl<a S^<^1 -a-'a^H GMII# ^Sll ^^t!:^-. 

<44> MAC 3r>^^S.^ PON-MAC ^1<^ ^^If^'Hl-^i ^^l^]^ ^eH-y ^ 

MPCPCMult Point Control Protocol)-§- Sefl*y<Hl cfltb FCS(frame check sequence) 
^3^^, IFGClnter Frame Gap) ^ ^efl<y<Hl MIB (Management Information 

Base) 9}^^ -^^ ^5l*>:2. ^^^S^ FCS ^^}, <^B.^]^ ^B^^ ^ ^^"^ ^ell 

tfltl- MIB 7l^# CPU<='fl ^1^^>^ 7l^# ^^fecV. 

<45> MAC^l- MAC LLIDt^ ^tSS. ^^^S]^ 

<46> PON-MAC OLT^l cfl^^^ 7]^ ^ i?llS^3]- 7lB|- MAC 

^^a-i- ^«Ssr>^ ^^IS-, IEEE 802.3ah<^l^i^ olc]^ MAC Sefl^ fl-^i= 

* ii^^V^A-l PON ^l'H^l-71 MPCP^ ^JElsrVji -^o] MPCP 7l^^S. 
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<47> PON -^Tjlf^^ EP0N<^1 ^^s><^ 7l^^<y 71^4 ^^fl. PON-tag 

t ^^^1 MAC ^ VLANCvirtual LAN) IDl- ^tlr ^flol^o;] ^^^^sf ^e) 

# -i-sH PON vfloflA-^o^ ONU ^^^1- VLAN 'gBl 7fl^iS (Mult i cast)* ^l^tlr 

<48> oillrEllojEl^-MAC ^^1^^ ^ ^^<^1 ^^5^>^ MAC yl^Jif -B-Aj-srl-q- , <a-^ ^el7l 
^l^§>:ii. ^> ^>*c!= olcl^^ ^ PCS ^>^>. PAUSE sell 'a ^S. 

^1-^ 7l^^ ^l^t!:!::!-. 
<49> l^V^oll^ ^<^1 Vi\-9\. 7^0. zp.^.^ ol^o:|^l^ ^ ^ ^^HHl 

■^^ i^:^ Al^^o] ONUS] ^2:<^1 i:fl5>c^ ^t^tlr^. 
<50> £ 3ofl ^ ^^Sl ^Aloflofl u^-^ ONUS! ^2:7V s| ^^r]-. 

<5i> £ sofl ONU^ olc-l^ 71HV5] PON^j-«llA^^ ^. RS 

-^^If^^^l «fl^*>^ §V:^^-fl^ ^SS-^i, LLID» i^^Vfe PON ^S^^ ^ ;gA> 

<52> ^ ^^5] ^Al«Hlc,ll Bq-s. ONU^ S. 3^] ^^]S\o] Si^o]^ PON Ssl<Sl: ^g^^^ 
(111), CRC ^J^^^(112), ^t-l]olH(Update)J.LID 5ll;^li&| (ols:>, LLID ^ 
^%i-)(113), GMII ^#-¥-(114), GMII ^^^(115), CRC ^^>^(117), 4]HJ^ 

ell^1>iEKll6), LLID ^Ei^ ^^el^(118). n^^] ^]^]^:^^mi9) , CPU 

(120), '\9^^-¥-(121)# i^tlrcf. 

<53> o]^]^ ONU^ ONUS. s:]-^ t\]o]B\ MAC 

S5fl<a^ MAC.™ ^S., ^ o]o\ -B-Sl^^* a^l^:]-^ MAC_T)(EN a> 
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-g-tl:4. ^<J-# ^t}c^ Sefl^ioi MACjm) ^Jl ^ -B-Jl^^^ S 

^My] MAC_RXEN ^Jll- ^>-g-^H , ^le^t!: ^Jlfe RS ^7flf^<Hl^i MAC 

^^<^1 ^1^431 ^1-^ GMIIl- <^]^«^^ 

GMII ^^^(114)^ 8tilM cfl^^lBlo] TXD<7:0>, ^o]b]o] o]6\]o]^ 

* M-El-M]^ TX_EN, tflojEi oileil- i^El-vflTlul- <?lS^oii A>^£]^ TX_ER, ^ PCS -^T^lf^ 

GMII ^^-¥-(115)^ 8WlM t-fl<^lBlol RXD<7:0>, tfl^lE^^ -B-S ^ 

q-E}tfl^ RX_DV, ^^C]l<^lEi7]- PCS 3.^^]^^ ^^7} "^^Sn^^ ''^^^^^ 9lM^<^] 
AV-g-«V^ RX_ER, ^ l-B^^^l^Sl ^7] t^lolBi^^ ^l^ofl ^l^€r>7l RX_CLK 

^l"§-€-i4. ^#^>^ COL^:£sq- T'fleloll- CRS 

J^lol:^^ ^>^^1-M-, ^ ^c^«o^^(Half Duplex) S-J^^Hl^i ^^1: 

# ^ "^^iJ-^CFull Duplex) £.:=<^1>H -^^^l"^ 7la>o| pon^J-«H1a^^ ^>-§-^W ^ 

LLID_ell;^l^EKll3)^ ell^l^EiS ^7]^^ "FFFF" # 7>:5lc|-. 

MAC -¥-^lf^<HlAi ;^>-^ 1^ ^71 Hi (Auto Discovery) OLm^E^ ^ 

lealHo^ LLIDl- ^<^}^^ ^-l^t!:^. 

PON ^s1<Sl- ^^^^-¥-(111)^ ^-il Sefl-yo] MAC_TXEN ^^<^1 ^b]- PON ^ 
ojlo]^ Ai^s. LLID_eIl;^lr^Bl(113)<^l LLID# ol-g-3r>o^ EPON ^^"^ 
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<58> GMII ^^^(115)^ PCS LLID» i^sr>^ EPON 

1-^ ^e11^# n^^^M PON MAC cll^lE^s ^^W. 

<59> PON ^5:|'Slr CRC ^^>-^(117)<>fl>H PON ^5lo^l:<^1 cfltlr CRC ^>^Vl- 4^^*> 

^, ^l-^B] ^]^]^B]ai9)ci\] CRC ^^V ^3).7> x-l^^cf. 

<60> LLID ^^51-^(118)^ EPON S2l'Sl:<Hl tfltb CRC .2-^71- PON S 

e|ofl^oi]A^ LLID ^^S}JL, LLID^I- LLID* ajJil^H LLID ^E^^ 

(Filtering) 7]^^ ^^*>J1 ^E]^ ^s^-c^l 4^ #2flzL ^^^^^^cf. 

<6i> ^eflo] A5A^«.(i2i)^ LLID ^e^^ :^^el-^(118)^ ^^<=]] #efl:3. 

nq-sfx^ sefl^^ 3j]7l*l-7m, -^1-^ MAC ^^thi^. 

<62> cf^^!^ o]^]-^ =^3^s. ol^o^;;;]^ ^ ^^2^ -M^Hl^^l ONU^ ^^^] t^^}<=^ 

<63> olc-^u^ PON<^l^i LLID^ letijE 7]-;^li^. 0NU71- OLMl «fl OLT'=>fl ^ 

om^] ^'=^s\x^ ^ onu7> 7fl ^i^i-o^ llid# 7}^ ^o], 

OLMl LLID^ LLID 211^1^eK113)«^1 ^-l^^t^. 

<64> 0NU7> ONU^ 4^^*1-Ji;=^> ^1-^ MAC Hell 

MAC_TXD ^:5:7l- ^J>^^S]ji, o] ^efl<yo^ ^Jl 7]^* ^^l*]-^ MAC_TXEN ^J:7> ^5 
n^^}^ MAC ^srH 7^1#o.^ ^^sl^H ^^^f 

t^-i-<^l #el 7l]f^# -1-3:1-0^ OLTS ^^^cf. 
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<65> S5)l<a<y MAC.TXD ^:^7} ^^s]^, PON 5.el<^^lr ^<§^^-^(lll)^ MAC_TXEN ^ 

S.<^] PON Ssl<^«l: ^<^lo]l: ^SLt '^^S^]7]3l, LLID_5ll;^]:^£Kll3)<Hl 

LLID» <5l-§-^V«^ EPON SEl-^Jl:^ '^^-^^tb^. 
<66> ^ ^^s] ^Alc^lofl 14=- EPON ^e)"*^!:^ 2«>olM SFD(Start Frame Delimeter), 3 

w]-olE c^l (Reserved Word), 2wVo1e llID ^ 1 wj-ojE CRC^ %■ 8v}o]^s. o]^o]:^ 

^. 

<67> CRC '^3^^^(112)^ 7^^}o]^ EPON HE^«»fll-<>ll cflt!: CRC» ^^^^tbcf. <^1» , 

CRC-8^ ^l-§-s]-<:^ ^^l<J:^>i CRC l-sli^t^l^i (polynomial) «o^^-<5^^ x8 + x2 + x + 1^ ^> 
-g-tVcf. cx^yj^i CRC-8# <^1^^>^ CRCl- ^J^^^V^ o]^] ^^1^ 7]^<'^o_s, ^X]]^ 

<68> GMII ^#^(114)^ PON ^3-^^-¥-(lll)<^l ^l^i]^ EPON Hel-^^l-ofl 

CRC# ^7}t}c^ # 8w>olHo^ ^e^ofl^^ ^^^sj-i, EPON Sel-^^lr^ ^a] ^5)] 
MAC.™ St^l ^<atb cf^^l, Sefl<yoil cfltb ^<Hl<ill: ^S^^s>ci^ 

PCSS. ^^s^l-o^ OLTS. ^t\., 
<69> 3£ 46\] a. ^T^o] ^Al<:^]oil 14=. PON Sel<^fll:ol S.^^ ^5^]<yoi MAC ^ell'i] 
^^7> <^lAl£lc>| o;icf. PON ^2]°^!:^ ^2:^ ^<^1 7]^^ ti>sf 2Wl-^l-^^ SFD, 3 

«>olM^ 2vi[o]mc^ LLID ^ ItiMSSl CRC cilolBlS. ^^^^cf. 7l^^o.s 

PON 7]^ 8H>olS old'^ ie:)ofl^oijAi ^:^o^ Lfl-g-^ ^^t!: ^Efl7> ^cf. 

8w>olE PON S&1<S1-^ MAC Sefl<a ovo| 7]^ olc^i-ji ss:)ofl^^ poN sejo^l-s cfl^] 
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<70> olsq- ^o] LLID7> ^o^^ EPON ^e^<^^l:# 5L^s>^ Hefl'a^ ^^^] <^^^ 

Oim ^^^Hl ^^«>^ ONUS, ^l^^nf. 

<7i> 4s ONUS-^Bl S.^]'^^o] Oii6\] $]^.c^ ti.s.:B7fl^^El^, 

<72> OUS.^^ -i-^>o^ GMII ^^-f-(115)S. <a 

^^1^. Sell'a^ LLID* i^^>^ EPON ^5l«^^l:ol Se^l^aolcf. 

<73> PCS ^1^^ **><^ ^2ll'a<5l ^^s]^. GMII ^#^(115)^ 

^ PON Sel<^fll:aq- MAC tHojEls. ^^^V:a. MAC tllo]E-l^ 4=1 efl;^] >ieK116)<H1 

s^>Jl PON ^al^^l:^ CRC ^a>^(ii7)^ ^^l^tlrcf. 
<74> CRC ^A>:^(117)^ PON Sel<gl-<:H1 t^il^ CRC ^>»«>1- ^«S^>31, ^Bfl 

^]]^]^zB\ai9)<^] CRC ^><>> ^^1- ^-l^tti^. PON SE1<^^1:<^1 cflt!: CRC ^^}7} ^^5)^ 

^'?> 4=1^^ 511^] >^Ei (116)011 lOal^ 41^:^71- ^eS5]ol MAC tll<^lE]7> -^aI^oIji 

<75> tt^, PON ^el'g-i-oll tfltt CRC m.^^] ^^7} ^^S. CRC ^ 

A1-^(117)^ ^>Bfl efl^l^iEio^ CRC *1' ^7}^]^ CPUCH^l^V^l 

^-g-)7> CPU ^^^(120)# ^*>^ Sell^Sl >^E11# ^ =^ ^c^. CPU ^ 

<76> cf^oi]^ LLID ^E-i^ ^^el^(118)7]- CRC ^Al-^(117)S-^Ei ^a> ^^fofl 

EPON Sel<^^l-oll cfl*!: CRC ±^-7} ^^S. ^^s]^, pON ^e) <^fll-<^l lLID 
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^#^Vji. ILID^ LLID_5ll^l^^Bl(113)<Hl LLID» a]ii7s^]-c»^ lLID ^b] 

^(Filtering) 7]^^ 
<77> ^^1^ o.^ LLID ^E^^ ^^5l-f-(118)^ LLID7> «.SJE.7fli:E LLID, 

ant i -LLID"?! ^^^VJI LLID.efl^l^B] (113)<^1 ^"1^^ LLIDS^- HlJiil^>o^ LLID ^^i^ 
71^^ 

<78> ^ ^t^o^ ^Alc^]oilA^, ie^]E. LLID^ ^a-^ ^ wlE^ ^>^*><^ anti-LLIDl- S^l 

tb^. anti-LLID^ b^1-§(0LT<^1>H 0NU^)^S. JS.^ «fl Af-g-^V^ ^^S.'^ 

'^^ LLIDl- :4^^}JL 3.^' e)-^ 7}:^^. c^l* l-o^ leajH ^c^l^i ^d\]A^ -^^ 

^ ant is AV^^cfji nfl "1000000000000111" e^-^ "LLID 7«i^ ^^1 

^*>Jl S.^" el-^ 7>>^1^S LLID 7^* ONU^ ^1^*>J1 £€• 0NU7> ^7]] 

w.S=?fliM LLID^ 16^1 E LLID ^il:*^! "FFFF" ^ ^Mr "^^l^ , 0LT<^1 
^^1 0NU7> ^-i: ^ 9X^. 

<79> LLID ^^]^ ^5^^(118)^ '3:^1= LLID7> w.S.:B7fli^ llID ^]Jl LLID.ell^l 

iBl(113)'^l LLID^ ^1=1-^, T^^^ Sell^yol >^>^1 ONUS. ^.^.S ^^^> 

^ ^^11i(success)^l^x4. LLID7> anti-LLID 91 LLID_2fl^l 

^Bl(113)'Hl LLIDS] ^1-^ ti1S(<^ll- lr<H, 15tilm)7> anti-LLID^ 

<80> LLID ^^]^ ^^B^-^dlS)^ LLID v]mL 447> ^^Hl^^^ ^•^<=>\] "^lS(hit)" -^Efl 

tVtq-. oisif ^o] >^El] #2fl::i Ai^^ ^efl«a >S^^^(121)S. 
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<8i> seflo] ^3^^:^(121)^ #5flZL Ai^7> ^Hflo]^ MAC ^0]^^ ^, 

MAC ^ell'a^ ^l7l5:>Jl, #EflZL "^lE" ^Eflojig MAC 

^ MAC ^Tilf^^S ^^^H S^l^V^l CPU-Hl ^^><^ tttf. 

<82> c^-^*^!^ ^o^l 7l#^ w>sl- ^2^S. ol^o^xl^ z]- 0NU<^1>H ^3^^s]c>l ^^s)^ 

o. ^el^H ^ll'a-^V^ ONUS, ^l^^l-^ i:^^ ^1^^ ^. OLT^^ ^ 

<83> £ 5d\] ^ ^^o^ ^^Ic^lo]] a)-^ OLT^ ^2i7} S.^]s\o] o;icf. 

<84> ^^tb £ 5<^1 ^^]^'^ 9X^'=>], OLTfe (msi\- ^^*>7ll, PON ^sl«>fll- 

(211). CRC ^5^^ ^(212), LLID efl^l^Bl (213) . GMII ^^^(213), GMII 

-^(214). ^S.^ efl^l^EK215), CRC ^A>-a(215), LLID ^^^(217), ^J-efl 

5fl;^]>iEl(219), CPU ^^^(220). ^-tl S.^'^^ ^3^^^(221)1- S^^nf. 
<85> ole:|^ OLT^ ^<=>\] 7]^^ ONU^ ■^'^^VtII ^^*>^^ , ^^=^1 , PON 

SS]-^^!: ^3^^^(211), LLID ^E^^ ^^el^(217), LLID_efl^l^EK218) , ^ Sel]^ 

^3^^^(221)^01 cj-HTfl ^^tb^-. 
<86> <^7lA-1^ ONU521- ^^-^S. OLT^ ^^^] ^^tb^V. 

<87> PON SSl<Sl: ^3^^-^(211)^, -a-^ Tllf^^ MAC -^^l#<^l^i ^el<*^l:ol MAC 

^efl^yo] MAC ^efl^a ^^># M-E^-vfl^ MAC_T)(EN LLID M-E^-i^^ 

^S^l LLID_TXEN ^S^q- 
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<88> PON ^el<^^l: >^5^^^(211)^ LLID_TXEN^ <^l-§-*l-*^ MAC ^7^1#<^lAi ^^g^ S.^]<^^ 

LLID» ^#b:>ji, MAC_TXEN^ <^1^*><^ MAC S^^l^a* O.^^, 
Sell-a^ <^l-§-*H ^ 5<H1 £^1^ wj-sq- 8w><ilM PON Sel«^^l:^ -^S-^^t!:^. '^]^^] , 
CRC ^5^J^(212)7l- PON ^el<^fll:o)l cfl^ CRCl- ^3^^^>JL, GMII ^^^(213)7> PON 

Se|<^fll:<^1 ^S^^^ CRC» # 8w>olEo^ nejoB^^ ^^^5r>j7, PON Sel^fl^-^ 

c|lo]Bloi MAC.TXEN ^<H1 -a-'at]: ^^<Hl cflt!: *?l<Hloll: 

^l*-?] PCSS ^^^1-^ ^^^Hl ^^5^>^ ONUS. ^cf. 
<89> oiojcq oNUS.-^E.i Sefl^y^l ^^^l^^ ^^5^^, ^ sefl<a^ GMII 

^^^(214)# -i-Bl-o^ PON MAC c-flolE-IS- ^^51 <H MAC cfl^^lB]^ 4=1 E^l^l 

iB-l(215)«:>ll ^-l^slJL PON Sel^^l-^ CRC ^>^1-^(216)<^1 ^srH 7]^^ :y-ol 

<90> OLT^ LLID ^Bl^ ^-151-^(217)^ CRC ^^>-¥-(216)<Hl^i ^ CRC .2.^71- ^-f 
CRC ^^}7} PON SBl«g^S.Yt-l LLID^ ^#*>Jl, LLID_ efl^liBK218)<^l cfl^>o^ 

(lookup)* ^^^3:^. 

<9i> LLID_efl:^l:iE-1(218)^ °oHl ^^sl'H 9X^ ONU 7l]^^^2l lewl:^ efl^l^Ei^ 7}:^] 
^. '^>Efl(Power-ON)<^l>^i^ ^^1 ^]^]:^b\7} "FFFF" 7>^l£^ 

MPCP ^^lf^<Hl^i^ ^^f]^^Uuto discovery) ^l^l^l^ 7>^s]-7fl ^J:\-. 

SlS. T:]:^y>]B\^7} nfl°l-^ iAl^V^l CPU<^1 ^ sfl ^'^^ LLID LLID_efl 

^1^EK218)<^1 7l^t}-i=f. <^1« l-o], OLT 17H1 647flfil 0NU7> ^o] ^X^^. LLID_5fl^l 
^El(218)^ 647)1 Si leujE sfl^l^^E-ll- 7VP^<^> tlrcf. 
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<92> o]^^ LLID_2^]^l^El(218)^ £A]^>;^] ^o. Qp^o]] o)^)] 0I7] ^ ^j. 

71-^^:^. OLTofl ONUS] LLID ^'^l ^iMi^f. 

<93> LLID ^E]^ ^1el-¥-(2l7)^ Se^l^^ «^fll-S.^El LLID7> LLID_ 

^]]^]^B](2l8)^ ^. LLID7> '^j-<Hl ONU^ LLID^H] 

«fl^*H ^-f<=>ll ^^1 sell 3jl7l§>ji, Aj-Efl ^Y^^] 3fl^l^EK219)Sl LLID .2.^ 

7>-g:SSl '1' ^7H7!^, £A1§>^1 CPU7> ONU^Hl^i ^5^^^ LLIDS] o1>^^a5 

<94> T^ot ^e]<>fll:S.^E^ LLID7> el^:E<>ll ^X"^^, LLID 

S ff5ii<y Aj>^^«.(22i)S- LLID Hel<»^l:Sl s^l<y M-Bl-ifl^ 

LLID_RXEN '^^S 

<95> ^Ai neflo] AjA^«.(221)^ MACS2^1*y, LLIDl- .£ S^J]- -f-^ S 

efl'a* MACSefl'a H-^^-vfl^ MAC_RXEN ^^^V ^oi-^^l*<?l MAC ^ 

<96> £ 6<^1 OLT^ S5ll^ >^J^^-^(221)<>ilAi MAC-^;^lf'-^S. ^^^Ife ^5ll<a 

^ E^-ol^jo] SAls^o^ o^cq-. ^, RS -^Tllf^ollAi LLIDl- ^H^^ 7^]^^^ ^^.S-Xfl 

<97> MAc^^l#^ ^7fla) 01 oil o]^ ^-S-S ^cf. LLID* ^^^1-71 

LLID_EN ^ MACSefl<a* ^^^-7] MAC_EN ^^olcf. LLID Sel<^^l:^ 8^}^] 

t}-!^. 4wi^i4 5^^ H}-o]E6|] LLID7> -a-'a^cf. LLID_EN ^S.^ 8vi[o]^ LLID 
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2Lsl<^fll- ^^■S-<a: «?l<^loll:^cf. MAC_EN ^S.^ HBl^Sl"* Sefl^ysl ^o] ^ 

<99> ^ ^1^2] ^Alc^lofl tt)-^^, Olc-lvjl 7]hVo| pQN nj-ofl/.^ yl^S] o]xi\^% 
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11 

o]^^^ 7l«>2l PONCpassive optical network)^! -f-^i itH. Al^^oflAl, 
^t^V^ LLIDCLogical Link Identif ication)7> ^^^^^^ LLID 
^7] LLID# <^l-§-^H PON ^el<gl:4 ^5^^s:>^ sel<*^l: ^5^^-^; 

SB^<^fll:<^l tfltt CRCCCyclic Redundancy Check)^ ^S^^^V^ CRC 

>a-7l LLID ^#^>Jl, LLIDi^ >a-7l 5il;^l>zBloll 7^:^-^ 

LLID* tilH*>c^ >^l-7l LLID* ^^^^S. ^bI^a]^]^ ^gB]^ ^ 

^^el^^] ^tt m^-l^ ^^1- i^l7l^^e]^> 
7^14 cfloiEi^ ^^^H sefl-a^ ^S^^^m ^^fl^J ^5 

21 

^7] seiioj o.s.-^E-l Sel°^l:<^l cfltt CRC ^^\% ^^^>fe CRC ^^V 

U • Tirl 
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31 

^12^H1 9X'^^^ 

41-71 Sel'^fll:<^l cfltt CRC ^^}7} ^^^^ ^91 ^^7] cllolE^7> <aAl^o.^ 

41 

^ll*J-<Hl 9X^^^ 

^7] ^^e^w-^^ ^-^^ LLID7} LLID o]Jl ^^7] LLID efl^l^B^ 

51 

-^-71 ^^Sl-^^, ^7] LLID7> ^E^-LLID ^ ^-f , ^7l LLID efl^l^ 

^-1^^ LLIDSl HlE7> LLID21 HjSSf ^^^>ia. 

61 
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^7] ^Ei^ ^^7] LLID7> 9m-LUD 91 ^-f . ^7] LLID efl^l:^ 

El'Hl 7]^^^ LLID^ alE7l- LLID^ wjEsf ^<a^>;^] 

[^^^J- 7] 

>^11*J-<^1 9X<^^^ 

^>7l ^s^-^^l:^ 2W1-01E SFDCStart Frame Delimeter), Swl-o]^ c^l (Reserved 
Word), 2w>olm LLID ^ 1 wH:^ CRCS i^:^ 
[^^^J- 8) 

^7l CRC ^J^^^fe CRC-8^ <^l-§-^H ^^7l ^5:i°fll:c^l x]i\^ CRC# ^S^^*}^ -f-tl 
9] 

ojc^i^ 7]^9\ PONCpassive optical network)<^l^i -f-^ h:.^ AliEfl:^o^ d] 

^^^O] o]^<^7]^^ ^]o] Al^tflofl o|olAi, 

°J-<H1 -a^^ -f-^ i^:^ Al:i,E^<Hl ^^^>^ LLIDCLogical Link 

Identification)7l- z^-z^- ^"l^j-sl^ LLID eflxl^EV, 

^ i^:^ Al^iE^o^ LLIDS :£cfls PON s.Bl<^fli:# >^3>y^>^ ss1«^Jl- ^S^^^; 

-^7] B.^^S^'^] cfltl: CRCCCyclic Redundancy Check) 1- CRC ^S^^^: 
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^7] Se^ofll-oflAi LLID iJ:^ LLID^^ ^7] ell^]ii;Bloil 

4>7l ^iEi^ ^^ej^^ s.tfls ^j-71 cflciE-lsl- 

[^^^J- 101 

4M ^^s^-^^ LLID H^l^l^E-loil cfltb ^"adook-up) ^s)-, ^a] ^sflojo^ 

Hel<gl-S-?-Bl LLID7> ^7] LLID ell;=^]^El<^l ^a]^ Ssfl<a# 3qi7l§> 

111 

^71 Hefl<a ^S^^^^ ^7l ^A] dlolE^Sl- ^5:1 ofl^^ ^^^H ^311<?] 
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[^^^ih 12] 

^^7] ^A] a5fl<yo^ ^&|o^l:S.-^Ei LLID7> LLID 5ll^l::fiEio]l ^ 

LLID^ 0].^- ^^^S ^ 9X^^ ^1^ i^H. 

131 

141 

^7l LLID ^ll^l^Bl^ ^^o] o]7].5^Tg "FFFF"^ 7>;^H , d11a1;^1s>)- 
5]^ LLID ^i^sVfe ^1<^ ^]^^. 
[^^^J- 151 

olc-l^^ 7]^^ PONCpassive optical network)^ ^l^^^^H] ^c^a^, 

^^^^t^V^ LLIDCLogical Link Identif ication)7V ^i^s]^ LLID ^]^]^^ 

Ei. LLID# ol-§-^><^ PON Se]<Sl-* ^5^^*>fe m ^S^§^. ^7] SS^<S 

l-<>fl tflt!- CRC* ^5^^^>^ ;^ll CRC ^J^^-^, ^7] CRC71- ^el<g#<Hi ^a] ^o]b\ 
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